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RATIONAL STUDY OF TOPOGRAPHIC FORMS* 

A REVIEW 

BY 

PROFESSOR W. M. DAVIS 

The author of this large and imposing work understands by "Topologie" 
the rational study of topographic forms on a more detailed scale than is usually 
reached in works on physical geography. His monograph is in a sense a sequel 
to La Noe and Margerie's "Les Formes du Terrain" (Paris, I888) ; but the 
more immediate impulse towards its preparation appears to have come from 
the new maps of parts of France, which have been produced by the Geograph- 
ical Service of the Army in the last twenty years on a larger scale and with 
more faithful execution than the older maps. The work also accomplishes the 
author's wish of placing before the officers of the French army, for whom it is 
primarily intended, numerous extracts from recent geological treatises, which 
are regarded as indispensable in topological studies. 

The chief divisions of the volumes are as follows:-Geology (pages i to 

124), including something of structure, deformation and erosion, with a brief 
sketch of the structure of France, Algeria and Tunisia; mountains of moderate 
relief (125-243), such as the Vosges, the Jura, and the Saharan Atlas; high 
mountains (244-326), illustrated by examples from the French Alps, with gla- 
ciers, torrents, crests and summits, slopes and valleys for sub-headings; val- 
leys in regions of moderate relief (331-432), treating longitudinal and trans- 
verse profiles, meanders, captures, and so on; plains and plateaus (433-525), 
in which parts of the Colorado canyon, reduced to I: 50,000 from the admirable 
I:48,ooo map of the U. S. Geological Survey, supplement the French examples; 
~coastal features (526-568), treating sand and gravel beaches, cliffs, estuaries 
and deltas, with examples of fiords from Norway; and finally volcanic forms 

(569-643), with examples from Italy and Japan, as well as from central France. 
There is an immense deal of valuable material in these massive volumes. 

No geographer can fail to profit from them. In view of the definition of "To- 
pologie" as "l'etude raisonnee des formes topographiques" and in view of the 
abundant full page plates of fine topographic maps on large scales, the most 
pertinent passages in the text are those immediately concerned with existing 
land forms. In the account of the Vosges, for example, one finds a minute 
description (p. 134) of the domed crests, smooth slopes, narrow valleys and 
rounded& valley-heads, all treated as the result of normal erosion in massive 
crystalline rocks. Again, in the account of the Atlas mountains (197), numer- 
ous striking examples of the relation of form to structure are described, in- 
volving all kinds of combinations of anticlinal, synclinal and monoclinal ridges, 
in various stages of continuity and of relief; and so on, through various chap- 
ters. Moreover the numerous plates are of exceptional value. Many of them 
are taken from the new map of France on the scale of i:'20,000, with 5-meter 
contours, as yet incomplete and generally inaccessible; thus providing remark- 
ably fine illustrations of faithfully executed, detailed mapping. Others are on 
a scale of I:200,000, giving only contours in black and rivers in blue, and thus 
bringing out general topographic features with great nicety; a number'of sub- 

*Topologie. Etude du Terrain. Par le General Berthaut. 2 Vols. in 4to: i-ix, 1-330; 33I-674 
pages; 265 planches. Imprim6rie du Service gdographique de l'armee. Paris, I909 and 1910. 
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mature valleys carved by meandering rivers are beautifully shown in this way. 
The maps of the Saharan Atlas are on a scale of x: Ioo,ooo, with unusually 
significant expression; they offer exceptionally fine examples of the control ex- 
ercised by structure in guiding erosion and determining form. 

Evidently the patient student of land forms must gain a vast amount of per- 
tinent knowledge, as well as a valuable experience, in examining the elaborate 
text and the lavish illustrations of this great monograph. Yet we wish that he 
did not have occasion to meet so many rather accidental mixtures of explana- 
tory and empirical treatment; for in this respect these superb volumes hardly 
represent the modern standard of geographical presentation. In the rational 
study of land forms, such as is here avowedly undertaken, explanation ought 
always to be consciously and systematically introduced as a means of descrip- 
tion, insofar as it is safe and helpful; only where it cannot be thus applied 
should resort be had, intentionally and avowedly, to empirical treatment. It is 
therefore a disappointment to find an empirical treatment employed in describ- 
ing districts which might safely be presented in explanatory fashion even by a 
relatively conservative geographer; for example, the northeastern outlier of the 
central plateau of France, known as the Morvan (p. 137), where the combina- 
tion of two cycles of erosion is so manifest in the highlands and in the valleys 
which dissect them; and this disappointment is all the greater because an ex- 
plicit account of the cycle of erosion is given in the introductory pages (95-), 
as if in preparation for its use later on. Again, the adoption of a rational 
treatment carries with it the introduction of a technical terminology, by means 
of which the forms that are at first elaborately explained can afterwards be 
easily recalled by the use of a brief name; yet when the valleys of the Vosges 
are treated in detail, as above indicated, they are described in paraphrased 
style, and very few technical and genetic terms are used. The absence of such 
terms is all the more curious, because the preliminary explanations in the 
earlier pages introduce such terms as young, mature, old, rejuvenated, and so 
on. But in spite of this, the scheme of the cycle and the genetic terminology 
that naturally goes with it remain for the most part as introductory abstrac- 
tions, not applied in the body of the text. 

As a result, while the descriptions even in their incompletely explanatory 
form will surely give much information to the serious student, they will not aid 
him greatly in phrasing concise descriptions of his own, because they are too 
often unsystematic and over-elaborate. This is much to be regretted, partic- 
ularly in a work addressed to army officers; for it is precisely such officers who 
need not only the aid of rational understanding in the observations*of land 

forms, but also the aid of systematized explanatory terminology in talking and 

writing about them. Indeed until an observer, be he of military or other pro- 
fession, can give a clear and intelligible description of the landscape that is 
before him, he as well as his associates must remain in considerable doubt as to 
the sufficiency of his training. This point is not, in the opinion of the present 
reviewer, strongly enough emphasized in various books on military geography, 
in which as a rule no sufficient attention is given to the systematic and concise 

description of the visible landscape. As a matter of fact, the experience of 
various students of land forms has demonstrated that the most powerful means 
of conveying the meaning of an observer to the understanding of a hearer is 
found in some kind of explanatory method, with its appropriate terminology; 
and it is precisely in monographs as comprehensive as the one before us that a 

systematic and consistent explanatory terminology should be developed. 
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It cannot be too carefully borne in mind that, if land forms are to be treated 
rationally, and if their explanation is to serve as an effective means of descrip- 
tion, the explanation must not be so cumbersome that the hearer's attention is 
carried to the past processes that have been concerned in producing the existing 
forms, instead of being held closely to the forms themselves. A directness of 
style should therefore be cultivated in explanatory physiographic texts, and 
irrelevant matter should be omitted, however important or interesting it may 
be in other connections. A single-minded attention to the meaning of the im- 
mediately visible landscape is essential in the rational study of land forms: 
hence the pages allotted to the nebular hypothesis of Kant, the pentagonal 
network of Elie de Beaumont, the tetrahedral theory of Green, and the "for- 
mule de l'ocean pacifique" might well have been devoted to other topics in a 
treatise on French topography for French officers, however valuable these 
speculations are in theoretical geology. To be sure, all serious studies of past 
processes have their own value, along with other geological studies, as exam- 
ples of explanatory speculations, more or less successful and convincing, con- 
cerning what has happened in earlier stages of the earth's history; but in hand- 
ling geographical problems, the studies of past processes must be neither in- 
direct nor inconclusive nor cumbersome, if they are to replace empirical treat- 
ment in the description of existing and visible land forms. 

With this principle in mind, let the reader examine the account of the C6te 
d'Or between the Seine headwaters and Saone (p. 149-), and estimate the 
practical value of the explanatory treatment that is there attempted. This is 
a district in which faults are important structural features, yet in the special 
discussion of the influence of faults on the topography (159-) one finds no 
sufficient statement of matters so important as the measure of displacement, of 
the relative resistance of the displaced masses, or of the amount of erosion that 
has taken place since faulting. The treatment here ought to be fully modern- 
ized; yet it is only transitional between a frank empiricism which is satisfied 
with surface form because it knows nothing of structure, and a thorough-going 
explanation, which is unsatisfied until the influence of structure in guiding 
erosion to produce form is specifically and clearly and helpfully set forth. No 
effective use can be made of faults as an element of explanatory description in 
a district of so complicated structure as the C6te d'Or, until the examples of 
faults there found are introduced by a systematic series of deductively de- 
veloped fault-forms in various stages of erosion, so that the reader can per- 
ceive the relation of the local examples to a general scheme. Only when the 
reader advances from a general scheme of this kind, equipped with a good as- 
sortment of type forms, each of which may be handily brought to mind by an 
appropriate name, can he effectively use the explanatory method in the treat- 
ment of faulted structures in various stages of erosional development. This 
systematic procedure is essential in order to reach practical results. Otherwise, 
a special explanation, unrelated to general considerations, has to be invented 
for every example of faulted structure; and such a procedure is so tedious that 
the most determined rationalist must abandon it and return to the blind sim- 
plicity of old-fashioned empirical methods. 

The discussion of river meanders (397-), one of the most pleasing prob- 
lems encountered in the explanatory treatment of land forms, is beautifully 
illustrated by a choice series of incised meandering valleys in various stages of 
erosion, and a matter so generally neglected as the down-valley migration of 
meanders is explicitly set forth; yet the treatment of this chapter is complicated 
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and inconclusive, and like the treatment of most of the other chapters, it fur- 
nishes no adequate terminology for practical use in the explanatory description 
of actual landscapes. The treatment of this particular subject is indeed in 
some respects out of date, for it sets out with the theory, advocated by Belgrand 
some years ago, that open-floored, mature valleys are the work of ancient rivers 
as wide as the valley floors during a former, more rainy climate (81,556), and 
concludes that meanders themselves are primarily due to a climatic change 
from heavier to lighter rainfall: "la principale cause premiere des meandres, 
qui existent partout, parait etre le passage d'un regime de pluies intenses, d'ero- 
sions et d'alluvionnements considerables, a un regime plus sec, comportant des 
cours d'eau reduits de volume" (429: see also 403, 409). 

Another problem of importance in which the treatment is of insufficient 
generality is that of coastal forms. If there is any chapter of physiography in 
which the plan of describing actual forms in terms of the systematic series of 
forms evolved by the action of external forces upon structural masses, it is the 
chapter which deals with shore lines; yet coastal forms are treated in a some- 
what disjointed and incomplete manner, from which the reader cannot easily 
perceive the normal, uninterrupted succession of their development. Many ex- 
cellent examples are described and figured, but the chapter closes without 
reaching a sufficient breadth of treatment. 

A curious insularity of method-if such a phrase may be used regarding a 
work produced in a continental country-is revealed in the citation of French 
authors only, with the occasional addition of foreign authors whose articles 
have appeared in French translation: the only exception being Salisbury and 
Atwood's "Interpretation of Topographic Maps." An insularity of this kind 
may perhaps work to the advantage of the foreigner who consults this great 
treatise by giving him a close view of French physiographic essays, as well as 
of French physiographic features; but it certainly works to the disadvantage 
of French readers, to whom the treatise is primarily addressed. Beautiful and 
varied as France is, extraordinary as are the features of its African posses- 
sions, rich as French geographical literature has come to be, the study of the 
forms of the land cannot be advantageously limited to sources in one language. 
Particularly unfortunate is such a limitation in a work addressed to the officers 
of the French army, whose appreciation of their home geography surely cannot 
be best developed by so exclusive an attention to home reading. Perhaps this 
limitation might have been avoided if there had been associated with the 

author, as there was with General de la Noe twenty years before, a younger 
civilian, who should have had at once a cosmopolitan acquaintance with geo- 
graphical literature and a thorough training in scientific exposition. 

We must heartily congratulate the distinguished author of "Topologie" on 

completing so formidable a work as is represented in these two volumes. It is 
a pleasure to figure to oneself the enthusiasm with which the work was carried 

on; and surely a great enthusiasm was needed as a support for the persever- 
ance demanded in gathering the materials and writing the text of so large a 
treatise. One must furthermore rejoice that a rich budget provided the funds 
for publication in handsome form and for a most generous distribution to 

geographical libraries, where it shall be available for consultation by many 
readers. We bespeak for these valuable volumes, now in the Library of the 
American Geographical Society, a careful examination by students of the forms 
of the lands. 
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